Neuroprotective effects of mebudipine and dibudipine on cerebral oxygen-glucose deprivation/reperfusion injury.
In the present study, we investigated the effects of mebudipine and dibudipine, two new Ca(2+) channel blockers, on primary murine cortical neurons exposed to oxygen-glucose deprivation/reperfusion. The experiments were performed on cells after 11-16 days of culture. To initiate oxygen-glucose deprivation /reperfusion, the culture medium was replaced by glucose-free medium, and the cells were transferred to a humidified incubation chamber in a mixture of 95% N(2) and 5% CO(2) at 37 degrees C for 30 min. The cultures were pretreated with mebudipine and dibudipine 3 h prior to oxygen-glucose deprivation/reperfusion, in order to explore their effects on neurons under oxygen-glucose deprivation conditions. Cell viability and nitric oxide (NO) production were assessed by MTT assay and the modified Griess method, respectively. Exposure of murine cortical neuronal cells to 30 min oxygen-glucose deprivation significantly decreased cell viability and increased NO production. Pretreatment of the cultures with mebudipine and dibudipine significantly increased cell viability and decreased NO generation in a dose-dependent manner. However, the drugs had no protective effect in cells subjected to oxygen-glucose deprivation for 60 min. Pretreatment of cultures with MK-801 (10 microM), a non-competitive NMDA antagonist, decreased neuronal death after 30-min oxygen-glucose deprivation, while application of NBQX (30 microM), a selective AMPA-kainate receptor antagonist, partially attenuated the cell injury. oxygen-glucose deprivation -induced cytotoxicity and NO production were also inhibited by N-nitro-L-arginine methyl ester (L-NAME), a nitric oxide synthase inhibitor and MK-801. We conclude that mebudipine and dibudipine could protect cortical neurons against oxygen-glucose deprivation /reperfusion-induced cell injury in a dose-dependent manner, and that this could be mediated partially by decreased NO production.